SUMMARY From a cross sectional study of gall stone disease ascertained by ultrasonography, the prevalence in relation to age at menarche, use of oral contraceptives, childbirths, breastfeeding, abortions, age at menopause, and menopausal hormone therapy was assessed. The random sample comprised 2301 women of Danish origin aged 30, 40, 50, and 60 years, of whom 1765 (77%) attended the investigation. Gall stone disease was significantly associated with young age at menarche, abortions, and multiple childbirth. Use of oral contraceptives was significantly associated with gall stone disease in univariate analysis, but not in multivariate analysis. Breastfeeding, age at menopause and menopausal hormone therapy were not associated with gall stones. These determining variables seemed sufficient to explain the higher prevalence of gall stone disease in women than in men.
The prevalence of gall stone disease is the same in both sexes until puberty,2 but higher in women than in men during the fertility period and after the menopause. 4 In an attempt to clarify this difference, possible associations between the gall stone disease and fertility period, pregnancies, and exogenous female sex hormones, have previously been evaluated.-2" Most of these studies comprised clinically diagnosed gall stones only, which implies a risk of diagnostic suspicion bias.22' The few studies, which comprised the overall prevalence of the gall stone disease, were carried out either in a selected group of Italian women,' in a small rural Canadian population,' or among American Indians.'67 It was not calculated whether the associations between gall stone disease and the above mentioned variables could explain the sex difference.
In this study, the prevalence of gall stone disease in a random sample of a Danish population was ascertained by ultrasonography. 4 Estimates were made of possible associations between the gall stones and menarche, menopause, pregnancies, and exogenous Further details about material, non-participants, geographic area, and ultrasonographic criteria and findings have been reported elsewhere. 4 Subjects with gall stone disease were compared with subjects with a normal gall bladder. History of former and present gall stone disease was recorded. Participants, who had undergone cholecystectomy or had their history of present gall stone disease confirmed ultrasonically, were classified as subjects being aware of their gall stones ('clinical gall stone disease'). Participants, who had no history of gall stones and where they were detected ultrasonically, were classified as subjects being unaware of their gall stones ('non-clinical gall stone disease').
Additional, records were made of age at menarche and menopause, number of childbirths (including stillbirths), length of breastfeeding, number of abortions (spontaneous and induced), use of oral contraceptives (distinguishing between pure progestin and combined progestin/oestrogen preparations), and menopausal hormone therapy.
Women who had undergone hysterectomy before cessation of menstruation were excluded when dealing with age at menopause. whereas no relationship to age at menopause was found ( Table 2) .
EXOGENOUS FEMAI E SEX HORMONES
Significantly higher prevalence of gall stone disease was seen in women who had used oral contraceptives as compared with non-users (Table 3 ). There seemed to be no dose response effect among the users (Table  3) . Subclassification according to type of contraceptives revealed similar trends, although not statistically significant for pure progestin preparations ( Table  4 ). The overall trend that younger women showed no association between gall stone disease and oral conceptives, whereas older women did (Table 3) , was not seen in women using pure progestin preparation (Table 4) . Menopausal hormone therapy showed no substantial relationship to the prevalence of gall stone disease (Table 3 ). An apparent higher prevalence of When oral contraceptives was separated into progestin/oestrogen and pure progestin preparations, neither showed significant association with gall stone disease in the above analysis. Childbirths, abortions, and age at menarche are entered as continuous variables. *Change in x2 if the variable is removed from the model. 
CLINICAL VERSUS NON-CLINICAL GALL STONE DISEASE
The overall trend showed that more cases of gall stone disease were diagnosed than not when women had more childbirths and abortions, had used exogenous female sex hormones, and were young at the menarche ( In this study, the use of oral contraceptives and gall stones showed a significant positive association, which proved to be insignificant in the multivariate analysis. A similar non-significant relation was found in a study of the overall prevalence of gall stones in a selected group of Italian women,' whereas no relationship could be shown in a small rural caucasian population.' Studies, comprising of clinically diagnosed gall stones, have shown a positive association between oral contraceptives and gall stone disease;" some have shown possible relationship,6' whereas others found no association.' '12 Results from cohort studies of clinically diagnosed gall stones may very well be inaccurate, as more than half of all subjects with the gall stones are unaware of it,4 and thus classified as not having the disease. In the same studies, there is a risk of diagnostic suspicion bias if the presence of a clinical condition alters the choice of diagnostic procedure in subjects with abdominal complaints.41 " The present finding that use of oral contraceptives was positively associated with awareness of the disease in younger women (Table 8) , may be explained by the above bias. Had the present study aimed at clinically diagnosed gall stones only, it could have left the impression that gall stone disease was associated with intake of oral contraceptives in younger women only, as postulated in a case control study. The lack of association between the gall stone disease and menopausal hormone therapy in the present study, is in accordance with other findings,6 ' whereas one study'6 has shown a relationship between oestrogen therapy within the last three months before discharge from a hospital with a gall stone diagnosis. In men treated with oestrogen4' 4" an association with clinically diagnosed gall stones has been found, but the relationship disappeared when the total gall stone prevalence, as found by autopsy, was used for calculations.4" This is in accordance with the trend of the present findings, where menopausal hormone therapy was more frequent in women, who had their gall stones diagnosed, than women who had not. This might be explained by diagnostic suspicion bias or by oestrogen inducing abdominal symptoms either generally or in subjects already having gall stones.
CHILDBIRTH AND ABORTION
The present study showed an increasing prevalence of gall stone disease with numbers of childbirths and abortions. This gains support from a study of the overall prevalence of gall stones in a selected group of Italian women,' whereas findings in American Indians have been inconsistent."6 " Most cohort studies of clinically diagnosed gall stones and case control studies, showed an association between gall stones and number of pregnancies,67 W.2(' whereas two did not.'2 ' Lithogenic index of the bile was higher,43 gall bladder volume was larger, and emptying of the gall bladder was more frequently impaired4 354-446 in pregnant women as compared with non-pregnant women. The impaired gall bladder function was seen already within the first few weeks of pregnancy,6436 which supports the present findings of a relationship between abortions and gall stone disease.
That the sex difference in prevalence could be explained by the above discussed variables, support the observations of equal prevalence of gall stone disease in the two sexes before puberty')2and an apparent equal incidence after the menopause.'
It can be concluded that number of pregnancies and length of fertility period are associated with gall stone disease. Use of oral contraceptives may be associated with gall stones although the relationship is not substantial. If there is an association, progestin, and not oestrogen may be responsible. Gall stone disease was not associated with breastfeeding, age at menopause, or menopausal hormone therapy. The determining variables seem sufficient to explain the higher prevalence of gall stone disease in women as compared with men. 
